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Pendahuluan: Sindrom metabolik adalah kumpulan gangguan metabolisme. 
Jaringan adiposa yang terakumulasi pada sindrom metabolik dapat mensekresikan 
berbagai sitokin dan adipokin. Sitokin pro-inflamasi ini akan menyebabkan 
penabalan dinding usus melalui proses inflamasi. Selain itu, sitokin dan adipokin 
ini akan menstimulasi produksi reactive oxygen species (ROS) yang 
menyebabkan stress oksidatif. Stress oksidatif juga akan menyebabkan penebalan 
dinding usus. Perubahan lemak pada kondisi hiperkolesterolemia dan pemberian 
minyak teroksidasi juga berperan dalam penebalan dinding usus. Kandungan 
senyawa antioksidan pada biji kelor diketahui mampu menghambat proses stress 
oksidatif melalui beberapa mekanisme.  
 
Metode: Penelitian ini bersifat eksperimental laboratorik dengan metode 
eksperimental murni posttest only control group design untuk ketebalan dinding 
usus. Tikus dibagi menjadi 4 kelompok yaitu K1 (kontrol) diberi pakan standar, 
K2 diberi diet tinggi lemak dan tinggi fruktosa tanpa ekstrak biji kelor, K3 diberi 
diet tinggi lemak dan tinggi fruktosa dan ekstrak biji kelor dosis 1 (150 
mg/kgBB), K4 diberi diet tinggi lemak dan tinggi fruktosa dan ekstrak biji kelor 
dosis 2 (200 mg/kgBB). Sindrom Metabolik dicapai dengan pemberian kuning 
telur bebek 2cc/200gBB, minyak teroksidasi 1cc/200gBB, lemak sapi 
2cc/200gBB selama 50 hari dan penelitian pemberian ekstrak biji kelor selama 28 
hari. Untuk mengetahui efek pemberian ekstrak etanolik biji kelor terhadap 
ketebalan dinding usus digunakan uji One-Way ANOVA dan posthoc LSD Test 
karena data terdistribusi normal. 
 
Hasil: Dari hasil uji One-Way ANOVA terdapat perbedaan bermakna rerata 
ketebalan dinding usus antar kelompok (p < 0,05). Hasil uji Post Hoc LSD Test 
didapatkan tidak ada perbedaan bermakna ketebalan dinding usus antara K2-K3, 
K2-K4, K3-K4 (p > 0,05) sedangkan untuk K1-K2, K1-K3 dan K1-K4 terdapat 
perbedaan bermakna (p < 0,05). 
 
Kesimpulan: Pemberian ekstrak biji kelor dengan dosis 150 mg/kgBB dan 200 
mg/kgBB tidak memiliki pengaruh terhadap ketebalan dinding usus tikus putih 
(Rattus norvegicus) galur Wistar model sindrom metabolik secara bermakna. 
 
Kata Kunci: ekstrak biji kelor, ketebalan dinding usus, diet tinggi lemak 






Khusnul Qotimah, G0014133, 2017. Effect of Moringa Seeds Extract (Moringa 
oleifera, Lam.) to Intestines Wall Thickness of Rats (Rattus norvegicus) with 
Metabolic Syndrome. Mini Thesis. Medical Faculty, Sebelas Maret University, 
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Introduction : Metabolic syndrome is a collection of metabolic disorders. 
Adipose tissue that accumulates in the metabolic syndrome can secrete various 
cytokines and adipokines. This pro-inflammatory cytokine will cause intestinal 
wall thickening. In addition, these cytokines and adipokines will stimulate the 
production of reactive oxygen species (ROS) that cause oxidative stress. 
Oxidative stress will also cause thickening of the intestinal wall. Fat changes in 
conditions of hypercholesterolaemia and the administration of oxidized oil also 
play a role in intestinal wall thickening. The content of antioxidant compounds in 
Moringa oleifera, Lam seed known to inhibit the process of oxidative stress 
through several mechanisms. 
 
Methods: This was laboratory experimental research using posttest only group 
design for intestine thickness. Rats were divided into 4 groups: K1 (control) were 
fed with standard pellet, K2 were metabolic syndrome rats model without 
Moringa seeds extract, K3 were metabolic syndrome rats model and given 
Moringa seeds extract dose 1 (150mg/kgBW), K4 were metabolic syndrome rats 
model and given Moringa oleifera seeds extract dose 2 (200mg/kgBW). The 
model of metabolic syndrome induced by duck yolk 2cc/200gBW, oxidized oil 1 
cc/200gBW, beef tallow 2cc/200gBW for 50 days and Moringa seeds extract as 
intervention was given 28 days. Effect of Moringa seeds extract to intestines wall 
thickness was analyzed with One-Way ANOVA and LSD posthoc test because 
the data has a normal distribution. 
Result: One-Way ANOVA showed that there was significant difference between 
the groups (p<0.05). LSD posthoc test showed no significant differences in the 
intestine wall thickness between K2-K3, K2-K4, K3-K4 (p>0.05), meanwhile 
there was  significant differences in the intestine wall thickness between K1-K2, 
K1-K3, K1-K4 (p<0.05) 
Conclusions: Moringa oleifera seeds extract at a dose of 150 mg/kgBW and a 
dose of 200 mg/kgBW has not significantly effects on intestines wall thickness in 
metabolic syndrome Wistar rats (Rattus norvegicus).  
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DAFTAR ISTILAH  
 
Steatosis = Degenerasi Lemak = Fatty Change 


























TG  : Trigliserida 
K  : Kolesterol 
FFA  : Free fatty acid (asam lemak bebas) 
LDL  : Low density lipoprotein 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
